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Activity 1: Move the car
Question
Does increasing the mass affect the way an object moves?
Equipment
Elastic strip or elastic bands looped together
Long smooth board with two nails placed 10 cm from one end, close to the sides of the board
Physics cart or toy car with minimal friction
Ruler
Stopwatch
Sticky/masking tape
2 x 50 gm mass
Procedure
1. Tie the length of elastic to the two nails on the board.
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2. Place the toy car in the centre of the board against the elastic.
3. Pull the toy car and elastic towards the end of the board. Use the ruler to measure how far the elastic has stretched. Record this measurement.
4. Release the car so that it rolls along the board. Use the stopwatch to measure how long it takes for the car to reach the end of the board. Record the time.
5. Repeat steps 2-4 another two times with the car and elastic pulled back to the same starting mark.
6. Use the tape to add a 50g mass on top of the car. Make sure the wheels of the car are not affected by the tape.
7. Repeat steps 2-4 three times with the mass on the top of the car, using the same starting mark.
8. Repeat steps 6-7 (the car now has 2 x 50g masses).


Results
Table 1: Time taken for the toy car to reach the end of the board
	Mass
	Length the elastic stretched
(cm)
	Time for the car to reach the end of the board (s)

	0 g
	
	

	0 g
	
	

	0 g
	
	

	Average time for the car to reach the end of the board
	



Table 2: Time taken for the toy car + 50 g to reach the end of the board
	Mass
	Length the elastic stretched
(cm)
	Time for the car to reach the end of the board (s)

	50 g
	
	

	50 g
	
	

	50 g
	
	

	Average time for the car for 50 g to reach the end of the board
	



Table 3: Time taken for the toy car + 100 g to reach the end of the board
	Mass
	Length the elastic stretched
(cm)
	Time for the car to reach the end of the board (s)

	100 g
	
	

	100 g
	
	

	100 g
	
	

	Average time for the car for 100 g to reach the end of the board
	



Discussion
1. How did adding mass to the car affect the time it took to travel to the end of the board?
2. Define the term ‘acceleration’.
3. Identify which car (no mass, 50 g mass or 100 g mass) had the greatest acceleration. Justify your answer.
4. Describe the force used to move the car. Explain how you controlled this force.

Activity 2: Tape measure race
Question
Does increasing the mass affect the way an object moves?
Equipment
Retractable tape measure
Sticky tape or masking tape
2 x 50 g mass
Timer 
Procedure
1. Extend the tape measure to 2 metres and lock it into place. 
2. Tape a 50 g mass to the end of the tape measure. 
3. Release the lock and measure the time taken for the tape measure to fully retract. Record your measurements.
4. Repeat steps 1-3 two further times. Determine the average time for the tape measure to retract.
5. Repeat steps 1-4 for 100 g. 
Results
Table 3: Time taken for the tape measure (with no mass) to retract
	Tape measure mass
	Time taken for the tape measure to retract (s)

	No mass
	

	No mass
	

	No mass
	

	Average time taken for the tape measure to retract
	



Table 4: Time taken for the tape measure with 50 g to retract
	Tape measure mass
	Time taken for the tape measure to retract (s)

	50 g
	

	50 g
	

	50 g
	

	Average time taken for the tape measure to retract
	





Discussion
1. Describe how adding more mass to the end of the tape measure affected the time it took to retract.
2. If the tape with mass took more time to pull back the same distance, describe what happened to the acceleration.
3. Describe the relationship between mass and acceleration. (“As mass increased, acceleration….”)
4. Explain what force caused the tape measure to retract. 
5. The force exerted by the tape measure did not change over the experiment. Write a general statement that outlines how increasing the mass (with the same force) affected the time taken for the tape measure to retract.
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